Recent years have witnessed remarkable progress in the unraveling of hominid evolution. The main advances registered--and which are now crying out for provisional synthesis--may be grouped under the following broad rubrics:
TOBIAS yielded hominid remains--some isolated teeth. The overwhelming majority of all the Omo hominid remains are of isolated teeth; there are also some cranial and mandibular parts and a number of postcranial bones. Although detailed studies of these hominid remains are awaited, some of them, more especially the teeth, have been tentatively assigned to a very robust australopithecine like A. boisei, and others to one or more smaller toothed forms, A. atE. africanus and/or H. habilis (33, 53, 54) .
Artefacts have been reported by Chavaillon (28) , Bonnefill¢ et al (11) , and Howell (55) , including sparse occurrences as low down in the sequence as Member C. They include stone artefacts and fragmentary bone and suggest that in the northern Rudolf basin, "hominid object-manipulation and modification must date back to about 3 m.y." (55, p. 349 ). This would push back the archaeological record to nearly 0.5 m.y. earlier than its hitherto revealed expression at East Rudolf.
Olduvai
Dr. M. D. Leakey (62) has continued to lay bare the archaeological and paleontological sequence in the Olduvai Gorge, and some 48 hominid individuals are now represented. Many of these specimens have received preliminary description and publication (63, 114, 115, 123, 124) , while to date only the type specimen of the very large toothed, extremely robust australopithecine A. boisei has been described in detail (I 16) . The detailed study of the other hominid cranial and dental specimens from Beds I and II is virtually complete and will be joined by M. H. Day's description of most of the postcranial remains in those beds to form another volume in the Olduvai Gorge series. It is intended to relegate the descriptive analysis of those Bed II remains ascribed to H. erectus, as well as of the hominid remains from Beds III and IV, to a subsequent volume, in which also M. D. Leakey will describe the Acheulean cultural remains. Meantime, it can be recorded here that, save for Olduvai 9 and one or two other hominid fossils from the upper part of Bed II, all the identifiable hominid cranial and dental remains from Beds I and II have been assigned to a very robust australopithecine A. boisei or to the ultragracile 11. habilis first described by Leakey, Tobias & Napier (58) . Thus from Beds I and II, remains representing 15 individuals have been assigned to H. habilis, 5 individuals to A. boisel; while 8 further cranial or dental specimens have not been identified taxonomically. This analysis excludes the postcranial bones of some 8 individuals from Beds I and II (see 5 for a recent study of some).
Studies on Olduvai 24, reconstructed by R. J. Clarke (63) , have shed much further light on the structure of the cranium of H. habilis. In a number of respects it is nearer to later forms of Homo than to A. africanus, and these include mean dental size, the position of the foramen magnum on the cranial base, and the cranial capacity. A sample of four crania attributed to H. habilis has a mean cranial capacity (adult values) of 640 cc (121, 125) , as compared with the mean for South African A. africanus of 442 cc (52, 121) .
There has been some modification in the subdivision of the Olduvai formations (45) , and Bed V, as used by H. Reck and L. S. B. Leakey, has been abandoned, its www.annualreviews.org/aronline Annual Reviews place being taken by the Mesak, Ndutu, and Naisiusiu stratigraphic units. In addition, Bed I has been extended downwards to include the basal lava flows and the underlying tufts and clays; thus, there is now a Lower Member, a Basalt Member, and an Upper Member of Bed I. The pioneering application by Evernden & Curtis (38) of the potassium-argon method to the dating of Bed I has now yielded two most important, consistent and reliable dates: 1.85 m.y. for the Basalt Member and 1.75 m.y. for Tuff I B within the Upper Member of Bed I. Moreover, the lapse of time from the bottom to the top of Bed I (Upper Member) is much smaller than was formerly thought and probably does not exceed 100,000 years. These dates have received independent support from the fission-track method of Fleischer and his co-workers (39) and from studies of geomagnetic polarity (44) . Thus the lapse time between the Bed I fossils assigned to H. habilis and those of Bed II attributed to the same taxon is nowhere near the figure of about 1 m.y. which had previously been adduced as evidence militating against the possibility that these two groups of hominid fossils belonged to the same taxon.
Considerable progress has been made by M. D. Leakey (62) in the archaeological analysis of the Bed I-II sequence. The lithic industries into which the artefacts are classified are threefold: the Oldowan (once called "pre-chellean"), Developed Oldowan, and Acheulean. Throughout Bed I and Lower Bed II, the characteristic tool of the Oldowan is the stone chopper. "Proto-bifaces" come into the picture from Upper Bed I to Middle Bed II and "appear to represent attempts to achieve a rudimentary handaxe by whatever means was possible." No true bifaces occur before the upper part of Middle Bed II, where they form an integral part of both the Developed Oldowan B and the early Acheulean industries. Yet, while tracing a strong thread of continuity from the Oldowan into the Developed Oldowan, Mary Leakey finds the Acheulean seemingly intruding as a dissonant element from Middle Bed II upwards. The Developed Oldowan and the Acheulean seem to her to "represent two distinct cultural traditions, perhaps made by two different groups of hominids."
Of the makers of the implements themselves, Mary Leakey is prepared in the latest Olduvai Gorge volume to go beyond the cautious line she followed at the Burg Wartenstein symposium in 1965 (59) . She has now adduced strong evidence that H. habilis was responsible for the Oldowan culture. From six localities, five in Bed I and one in the lower part of Middle Bed II, she has found remains of H. habilis directly associated with Oldowan tools. With the Acheulean remains at Olduvai, H. erectus is probably associated, although, as the late Dr. L. S. B. Leakey has pointed out in a posthumous paper (57), evidence from elsewhere that H. erectus was the maker of the Acheulean industries is poor or totally lacking. The maker of the Developed Oldowan remains problematical. Only Olduvai hominid 3 is directly associated with a Developed Oldowan assemblage, and this is represented by only a very large molar tooth (almost certainly deciduous) and a canine. The molar generally regarded as belonging to a robust australopitheeine (of. A. boisei), but this brings one no nearer to unraveling the authorship of the Developed Oldowan indt~stries, as A. boisei seems to have been present throughout the times of Beds I and II, along with one or more other hominids at any particular level in time.
www.annualreviews.org/aronline Annual Reviews roB~,s If the claim that H. habilis is the maker of the Oldowan culture is correct, .this adds another trait to the list of features serving to distinguish H. habilis fi:om A. africanus, as Leakey and Tobias suggested some years ago (58) .
Sterk£on tein
Excavations were renewed by Tobias & Hughes (126) in 1966 at Sterkfontein, Transvaal, and have continued uninterruptedly ever since. A number of new hominid fossils have come to light, including a cranium (StW/Hom 12/13/17) and mandible (StW/Hom 14), both with teeth, found in situ at approximately the same level as the famous skull of "Mrs. Ples" (Sts 5). There are also a maxilla with teeth, some 15 isolated teeth, and 4 articulated lumbar vertebrae. Most of these remains can be assigned provisionally to A. africanus. A fragment of jaw with teeth from the West Pit (formerly called "Extension Site") may belong to Homo sp., as is true of some of the dental remains previously recovered from that uppermost part of the cave deposit (104, 113) .
Detailed studies have for some time been in progress on the Sterkfontein hominids. For comparison with A. boisei, Tobias recorded many new data on the Sterkfontein Ao aftJcanus (116) . Wallace (131) and G. Sperber x have made new detailed studies on the dentition, the former emphasizing wear patterns and other functional aspects of the masticatory apparatus, the latter concentrating on morphology (including odontometry cf. 133) of the premolars and molars.
The cranial capacity of the Sterkfontein hominids has been subject to restudy and reanalysis (50, 52, 106) , as a result of which it is clear that earlier estimates of the Sterkfontein capacities were somewhat too high. Thus the value formerly cited for Sts 71 [480-520 cc - (17) ] has been recomputed as 428 cc (50) ; that for Sts 19/58 "dropped" from 530 cc (16) to 436 cc; while the values for Sts 0~, and St:~ 5 have remained largely unchanged. Thus estimates of the mean for these four Sterkfontein capacities have been lowered from 486 cc to 444 cc. A similar reassessment of the Makapansgat MLD 37/38 capacity has lowered it from 480 cc (34) to 435 cc (50) . For the total sample of 5 A. africanus adult specimens from Sterkfontein and Makapansgat, the mean capacity estimate has been decreased from 485 cc to 442 cc. If the revised adult estimate for Taung (440 instead of 540 cc) is included, the estimated mean for 6 crania assigned to A. afHcanus drops from 494 cc (121) 442 cc (50) .
This lowered estimate for A. afticanus throws into strong relief the estimated mean value for H. habilis of 640 cc (n = 4). The difference is highly significant Pilbeam (97) and Campbell (26) have pointed Aguirre (1, 2) has reexamined the mandibles of some South African early hominids. He suspects that more than one hominid is represented in the Sterkfontein sample (excluding the late specimens from the West Pit), namely, A. robustus as well as A. africanus, but he is not as convinced of this for Sterkfontein as he is for Makapansgat (see below).
In progress.
www.annualreviews.org/aronline Annual Reviews Rosen & McKern (11 I) have been reexamining the values of some fossil hominid crania for Le Gros Clark's three cranial indices (70) . They suggest that the supraorbital height index and a new supraorbital upper facial height index they have devised so effectively distinguish A. aft4canus (represented in their study by Sterkfontein 5) from the robust australopithecines (represented by Robinson's 1963 reconstruction of Swartkrans 48 and by Olduvai hominid 5) as to justify the generic separation of the two groups of australopithecines, a view Robinson has long held. However, the question of the relationship between the robust and gracile australopithecines still remains a poin.t of high contention (107, 118) . In a review of the problem, Tobias (125) has suggested that the morphological, temporal, and phylogenetic relationships between the two or three groups of australopithecines justify the following systematic grouping:
One genus Australopithecus comprising: (a) one superspecies consisting of robustus and A. boisei; (b) one polytypic species, A. a£ricanus.
The p0stcranial bones from Sterkfontein have come in for a good deal of attention lately. In a recent restudy of the capitate bone from Sterkfontein, Lewis (74) has shown that this wrist bone, far from being essentially human in appearance, "conserves, with but little progressive modification, important biomechanical characteristics still found in Pan.'" Oxnard (90) believes that the suggestion currently in the literature that the Sterkfontein scapular fragment is relatively less specialized than the corresponding region of the gibbon and the chimpanzee (89), may not justified. The femur has been the object of a number of studies by Lovejoy & Heiple (48, 75, 76) and by Preuschoft (98) . Lovejoy & Heiple have been led to reiterate distinctly hominid position of A. a£ticanus and, too, where comparable parts are available of A. robustus and A. africanus, how closely they conform to the same total morphological pattern. Likewise, the recent studies of the pelvis by Zihlman (137) (138) (139) and by Lovejoy et al (77) have served to emphasize the close resemblance between the South African species A. robustus and A. ale~feanus. On the other hand, some studies have stressed the distinctive features of the australopithecine femur as compared with that of Homo (35, 130) . I regret that at the time of writing this review, Robinson's new work on "Early Hominid Posture and Locomotion "(1972), including detailed descriptions of the locomotor apparatus of the South African ea.rly hominids, is not available to me. Leutenegger (72) has computed the size the head of the newborn A. a£ricanus in relation to the size of the pelvic inlet of Sts 14 and has demonstrated that even on a maximum estimate of head diameter at birth, the head would readily have passed through the pelvic inlet of Sts 14. From this he is led to suggest that "in the early stages of hominid evolution selective pressures for enlarging the pelvic canal to ensure parturition may have been minor or even absent; selective forces toward highly efficient construction of the pelvis for bipedalism could have been stronger ..."
Another series of studies has lately attempted to assess the stature of the australopithecines (21, 49, 75, 80), but little agreement has so far emerged from these attempts, save perhaps that individuals attributed to Australopithecus seem, in general, to have been short in stature, shorter on the average than most populations of modern man.
www.annualreviews.org/aronline Annual Reviews TOBIAS Researches and discussions, some published and some not, have shed much light on the cave stratigraphy and extent (Edmund Gill, personal communication; Butzer (22) and personal communication; Partridge and A. B. A. Brink, personal communication; Hughes & Tobias, unpublished). These newer observations point to (a) continuous deposition of the breccia over a considerable period of time, running to hundreds of thousands of years; (b) the existence of an earliest bone-bearing breccia under the travertine "floor" of the main cave deposit; (c) a much greater east-west extent of the cave deposit than was formerly suspected.
Attempts at dating by radioisotopes, paleomagnetism reversals, and the racemization of isoleucine (6) This tentative view is supported by V. Maglio (84 and personal communication), who has kindly permitted me to state that his inference is based on a comparison of fossil suids from Sterkfontein and Makapansgat, and of Elephas recki from the latter site (pace Wright & Skaryd 136), with their well-dated counterparts from East Rudolf and the Omo (Shungura formation). Although the faunal evidence is far from adequate and further studies are needed, we may at this stage note Maglio's tentative statement that both Makapansgat and Sterkfontein appear to correlate best with the East African faunal succession of about the middle Shungura and lowest Koobi Fora formations. In terms of absolute chronology, Maglio believes 'that 2.5 m.y. is a fair estimate for the age of these faunas.
Thus "faunal dating" points to 2.5 m.y. or 2.5-3,0 m.y. for Sterkfontein, while Partridge's earliest date for the opening of the Sterkfontein cave is 3.3 m.y. (93) . is at present not clear if this is a real discrepancy, a geomorphological methodological difficulty, or a faunal sampling problem, if it is a real discrepancy, it would suggest that the early stages in the accumulation of deposit in the Sterkfontein cave, when the recently exposed lowest breccia was forming, may have been far longer than we had imagined, since the identified fauna, which has been correlated with East African lineages, comes from much higher in the Sterkfontein deposit.
The Sterkfontein artefacts come from the uppermost parts of the deposit, just beneath the roof, in the area of the West Pit. Those recovered earlier and studied by Mason (88) have been restudied by Mary D. Leakey (60, 62) , who is inclined relate them to Developed Oldowan B assemblages of Olduvai Bed II. Her classification of the Sterkfontein material differs from that of Mason, mainly in that most of the specimens which he regards as cores she would class as either choppers or polyhedrons. These earlier studies were made on limited samples. The excavations of 1967-1973 have yielded many new artefacts from the area of the West Pit; these have been examined by Isaac and are being studied by Mason. The presence in only the uppermost part of the breccia of stone implements with fragmentary hominid remains, including teeth which are small by the standards of the main Sterkfontein www.annualreviews.org/aronline Annual Reviews assemblage of A. africanus, suggests that further excavation in the latest strata may reveal the presence of a tool-making Homo sp., such as H. habilis, as a late arrival in the apparently lengthy sequence represented in the Sterkfontein breccias.
Makapansgat
Detailed studies of the form, measurements, and function of the Makapansgat hominid teeth have been carried out by Wallace (131), G. Sperber, Wolpoff (133) , and Tobias (116) . In addition, the crania and mandibles have been reexamined a number of workers. The Makapansgat hominids are usually classified in A. africanvs, an assignment which is supported by the most recent morphological studies. Yet in 1967 Tobias drew attention to some "robust" features in some of the crania, jaws, and teeth from Makapansgat. He went so far as to state: "In these respects, the Makapansgat specimens seem to show a somewhat nearer approach to A. robustus than do the Sterkfontein specimens. This reduces the distinctness of the lineages and renders it less likely that they represented two clades, the members of which should be regarded as generically distinct from each other" (116, p. 244).
Since then, Aguirre (1) has studied the early hominid mandibles from South Africa. He has identified a constellation of morphological features characterizing the mandibles of A. robustus from Swartkrans. These features, he believes, are clearly shown by MLD 2 of Makapansgat which, he states, should be regarded as a young male A. robustus. To Aguirre it appears indubitable that there is more than one species of hominid at Makapansgat--a thought I had raised independently as a tentative suggestion in 1968 and 1969 (119, 120) .
Perhaps another way of looking at the somewhat intermediate features shown by the Makapansgat fossil hominids is that they resemble a population closer to the point of speciation between A. africanus and A. robustus. In such a population, anatomical polymorphisms could have co-existed, foreshadowing the later speciation of the A. robustus-A, boisei lineage from thc basic A. c.f. africanus ancestor.
In another study on mandibles from Makapansgat, Swartkrans, Olduvai, and Peninj, Tobias (122) showed that the relative space width of hominid mandibles is--without a consistent definition---of no value in deciding taxonomic status (pace Robinson 101, 105, 106) , nor is there any hard and fast dividing line between australopithecines and hominines with respect to the disto-mesial pattern of variation of these relative widths. Robinson had attempted to use this feature !o support his claim that Olduvai hominid 7 (the type specimen of H. habilis) was ~ member of Australopithecus and not a member of the genus Homo. Unfortunately, three different definitions of the position of measurement were offered by Robinson in 1953 Robinson in , 1965 Robinson in , and 1966 . The diagnosis of any specimen varied according to where the measurements were taken, and Tobias showed that this criterion did not and could not disqualify Olduvai hominid 7 from a place in the genus Homo.
The endocranial capacity of MLD 37/38 had been estimated by Dart (34) as being approximately the same as that of Sterkfontein 5, that is, about 480 cc. Holloway (50, 51) has made a "quite provisional" (personal communication) recalculation the capacity of this specimen and obtains a lower value (435 cc). He used the MLD 1 parietoooccipital part to compute the bone thickness of MLD 37/38 in various www.annualreviews.org/aronline Annual Reviews TOBIAS regions. This may impart a source of error into his recomputation as MLD 1, with its converging temporal crests leading, in all probability, to an anteriorly placed sagittal crest, may well have belonged to a young adult rome, whereas MLD 37/38, with no comparable development of temporal crests, could have belonged to a young adult fern,ale.
MLD 1 with its probable sagittal crest is an interesting specimen. Although its median sagittal contour is similar to that of Sterkfontein 5 (102), its transverse dimensions are appreciably greater (unpublished original data). This suggests that its capacity was probably greater than that of Sterkfontein 5 (with 485 cc). This might well prove another feature relating MLD 1 to A. robustus with its capacity of 530 cc [based on a single specimen from Swartkrans and supported by 530 cc for Olduvai hominid 5, A. boisei (112) ]. It contrasts sharply with the bigger-brained early hominids ofOlduvai (H. habilis) in which a larger cranial capacity is accompanied by temporal lines placed much more widely apart on the calvaria.
G. Sperber (unpublished) has supplemented his odontoscopic and odonlometric study by a radiological investigation. For the first time, practically every single maxilla and mandible of the South African early hominids has been X-rayed. The resulting skiagrams are throwing much new light on the size range of pulp cavities, the extent of the secondary dentine response to marked attrition, and details of root structure and number.
The search for dateable materials at Makapansgat has been no less rigorous than at Sterkfontein. Thus far, positive results have been yielded by Partridge's geomorphological assessment--3.7 m.y.--as the earliest date at which the cave opened to the surface (93) and Cooke's (3 I) and Maglio's (84) faunal comparisons with African suids and Elephas recki. As mentioned under Sterkfontein, the faunal picture matches the East Rudolf and Omo faunas of 2.5 or 2.5-3.0 m.y. Noncalibrated faunal comparisons among the South African sites had already led Wells (132) to infer that both Makapansgat and Sterkfontein belong to the Sterkfontein faunal span, but that some of the many points of difference between the faunas of the two sites might plausibly suggest that Makapansgat is older than Sterkfontein.
The cercopithecoids of Makapansgat have been the object of new studies by Maier, Freedman, and Eck. Maier (86) has described some 20 further specimens, over and above the 70 specimens, belonging to 5 species, previously recorded from the Makapansgat limeworks. A beautifully complete male skull of Cercopithecoides williamsi has enabled him to amplify the available descriptions of this species, to confirm its membership of the Colobidae (so far the only colobid monkey described from the South African early hominid deposits), and to confirm the invalidity of C. molletti. The other species represented are Parapapiojonesi, P. broomL P. whitei, and Simopithecus darti. Freedman (40, 41, 43) has shown that the three Parapapio species occur at Makapansgat in the same proportions as at Sterkfontein: P. broomi >50 percent; P. whitei least common.
In the light of Wells's inference, it is noteworthy that Partridge's geomorphological analysis also suggests that the Makapansgat cave was opened to the surface earlier than the Sterkfontein cave, the two dates being 3.7 and 3.3 m.y. respectively. Again, there is an apparent discrepancy between the date of cave opening and the "faunal date." www.annualreviews.org/aronline Annual Reviews Butzer's (23) analysis of the Makapansgat cave fill indicated that it differed from those in the Krugersdorp area, inasmuch as it contains appreciable deposits constituted for the most part of insoluble cave residues and precipitates, as well as typical limons rouges. Thc other sites (Sterkfontein, Swartkrans, and Kromdraai) are apparently comprised largely of a sediment matrix typical of limons rouges, similar to those developed in limestones of the Mediterranean region.
On the archaeological side, there is little newly published on the osteodontokeratic objects of Dart. Foreign stone objects, including some artefacts, are clearly present in parts of the deposit (85, 92), but it has so far not proved possible to assign them to a specific cultural horizon which could be equated with either the Sterkfontein or the Swartkrans industries, or with any part of the cultural sequence established in East Africa (60, footnote to p. 1224). Swartkrans C. K. Brain's (13) excavation at Swartkrans has continued to yield new hominid specimens. Apart from the excellent endocast, the vertebrae, and other specimens reported earlier, the most recent finds include an isolated metacarpal which is being studied by M. H. Day. Detailed morphological studies have been carried out on the very rich assemblage of hominids from Swartkrans, as well as on the other South African early hominids, by Wallace (131) and G. Sperber on the teeth, Holloway (51) on the endocast, Wolpoff, Day, Wood, and Tobias on various features. Aguirre's (I) study on the mandibles of the South African early hominids revealed that out of 20 morphological traits investigated, the Swartkrans A. robustus jaws were characterized by a constellation of 14 of these traits. These same features occurred also in the mandible of Peninj (Lake Natron), as well as in some of the earlier discovered jaws from Omo and East Rudolf, and in MLD 2 from Makapansgat.
The superbly preserved endocranial cast SK 1585, found by Brain (14) on January 1966, has a cranial capacity of 530 cc (51) . This was the first secure evidence in support of the long held, though unsubstantiated, view that A. robustus from South Africa had a somewhat larger cranial capacity than A. africanus (~ = 442 cc); previously, it had been shown that the hyperrobust A. 6oisei of East Africa also has a capacity of 530 cc (! 12, 116) . But of course these two estimates from Olduvai and Swartkrans give only a rough indication of the position: many more determinations are required before a confident claim can be made that the superspecies A. robustus/A, boisei (125) had a larger mean capacity than A. africanus possessed.
The composite cranium from Swartkrans assembled by R. J. Clarke in July 1969 has been examined in more detail (29, 30) . These studies seem to be justified attributing the specimen to a species of the genus Homo (pace Wolpoff 135) . The new evidence is of such importance that Clarke is now devoting a detailed and comprehensive study to the specimen in comparison with other fossils assigned to early South and East African members of the genus Homo.
The postcranial bones of Swartkrans have received much further attention. The height estimates of Burns (21) have suggested that SK 82 and SK 97 were both short individuals. The height of SK 82 was predicted from the femoral head diameter as 151 cm (4 ft 11.5 in), the range of probable heights being 146-156 cm; that of 97 was estimated as 157 cm (5 ft 1.5 in), with a range of probable heights of 152-www.annualreviews.org/aronline Annual Reviews TOBIAS 161 cm. McHenry's most recent estimates (80), based on as many upper and lower limb bones as possible (78), confirm the generally short stature of A. robusttzs. He infers that it is clear that the gracile and robust forms of South African australopithecines were not very different in height, though the robust form does appear to have been "a good deal heavier," to judge by the size of the teeth and skulls. Robinson (108) has inferred, from his study of two new vertebrae from Swartkrans, that the females of the robust species and males of A. africanus were probably similar in robustness as well as in stature.
The most recent descriptions of the pelvic bones have led Zihlman (138) and Heiple & Lovejoy (48) to conclude that both A. africanus and A. robustus show essentially the same functional anatomical complex. While Zihlman tends to regard this complex as being suigeneris, and not quite the same as that of Homo, the latter two workers recognize but little difference between the complex in Australopithecus (sensu lato) and the pelvi-femoral complex associated with the bipedal, striding gait of modern man. Robinson (109) , on the other hand, holds firmly to the view that A. robustus had "a relatively long, pongid-like ischium, which appears to have been part of a power-oriented propulsive mechanism." A. africanus, on the contrary, he believes, "had an ischium proportionately shorter even than that of H, sapiens and had an elongated femur and thus a fully human speed-oriented propulsive mechanism (Robinson 1972) . The anatomy of the two forms thus differed in a manner indicating considerable adaptive difference ..." (109) . Unfortunately, Robinson's 1972 book, mentioned above, in which he doubtless gives the detailed evidence for these statements, is not yet available to me. A discriminant analysis of the Swartkrans left first metacarpal, SK 84, has suggested to Rightmire (99) that this fossil bone may be functionally similar to that of the chimpanzee.
On the archeological and ethological side, Mary D. Leakey's (60) study of the Swartkrans implements convinced her of resemblances between them and the Developed Oldowan B assemblages from Bed II, Olduvai. However, the Swartkrans collection is still too limited for quantitative analysis. Brain (15) has continued his search for, and careful study of, evidences of early hominid behavioral patterns. In his latest work, he has critically reviewed the evidence for interpersonal violence. Following Roper's (110) comprehensive review of all the published claims for interaustralopithecine violence, especially those of Dart (34), Brain has reexamined all the original fossil hominids from the five South African australopithecine sites. He has stated that "In most instances invalid conclusions have been drawn because ante-mortem damage to specimens has not been isolated conclusively from postfossilization effects." He concludes that the question of the incidence of interpersonal violence in this group must for the time being remain an open one.
The reconstruction of the cave sequence at Swartkrans is continuing to receive Brain's attention, and a major study of it is at present under way. Meantime, Butzer (23) has analogized the Swartkrans deposit to the limons rouges developed in limestone of the Mediterranean region. He does not accept the inferences drawn by Brain (12, 13) that Swartkrans was characterized by moist conditions and Sterkfonrein and Makapansgat by dry conditions. The Swartkrans fauna is regarded as defining a Swartkrans Faunal Span, younger than the Sterkfontein Faunal Span, but www.annualreviews.org/aronline Annual Reviews older than the fauna of Kromdraai and the Cornelia Faunal Span (from Cornelia, Orange Free State) (132) . Vrba is making a detailed study of the bovid remains from Swartkrans and other South African sites; already she has added a number of new species to the available lists of mammals from the early hominid cave sites (129). Freedman's 1970 checklist of cercopithecoids shows that of the genus Parap~p~b, only .P. jonesi is represented at Swartkrans, along with Papio robinson£ Simopithecus danicl~ Dinopithecus ingens, and Cercopithecoides williamsi (41) .
Cooke (31) has suggested that on faunal comparisons Swartkrans is at least as old as Bed I, Olduvai (1.7-1.8 m.y.). Partridge's (93) geomorphological study has a date of 2.5 m.y. as the earliest period for the opening of the Swartkrans cave. Again there is a discrepancy of abouthalf a million years between the two estimates, but both estimates confirm what faunal comparisons have indicated, that Swartkrans is younger than Makapansgat and Sterkfontein.
Kromdraai
The hominid teeth from Kromdraai have been studied recently by Wallace (131), G. Sperber, and Tobias (116) . Oxnard (91) has interpolated the talus into a matrix of extant species. He concludes that on generalized distances the Kromdraai talus, like that from Olduvai (36, 73) , is "completely dissimilar from both African ape and modern human tali." On the other hand, McHenry's (79) study of early hominid humeri has shown that the Kromdraai humerus, like that of Kanapoi, closely resembles the humeri of modern man. McHenry (80) has estimated a stature of 154.1 cm (5 ft) for the individual represented by the Kromdraai humerus (TM 1517)-short, like the other australopithecines.
The Kromdraai fauna generally cited are those from the Faunal Site, not the Hominid Site. Freedman & Brain (42) have recently demonstrated that the c.ercopithecoids from the two Kromdraai sites are different and point to different ages for the two deposits. The Hominid Site contains Papio robinsonL P. angusticeps, and Cercopithecoides williamsL The Faunal Site includes the two species of Papio (though in different proportions), Gorgopithecus major, but not C. williamsi. From this and other evidence it is clear that the former practice of using the Faunal Site species as a guide to the faunal dating of the Hominid Site at Kromdraai will have to be abandoned. However, both Kromdraai sites are clearly younger than Sterkfontein and Makapansgat.
Taung
Recent geomorphological studies carried out independently and with different approaches by Butzer and by Partridge have suggested a much younger age for Taung than had been thought previously. In 1969, Wells drew attention to the uncertainty of the dating of Taung in relation to the other australopithecine sites. Long regarded as the oldest, or among the oldest of the South African sites, Taung has a fauna which--at least in respect to the species most closely connected with the type specimen of A. a£ricanus---do not warrant the view that the Taung child is the earliest South African australopithecine. The hominid-associated fauna, Wells believed, could just as readily be equated with Swartkrans or even with Kromdraai.
www.annualreviews.org/aronline Annual Reviews TOBIAS He added, "Some of the animals recorded from Taung may however belong to parts of the deposit appreciably older than the Australopitheeus breccia" (132) .
The point had been raised at the Wenner-Gren Foundation Symposium in 1965, when Wells raised the question, "What, if any, is the justification for considering the Taung fauna as belonging to the Sterkfontein rather than the Swartkrans ,stage?" R. F. Ewer replied, "This is slight and is based on the smaller forms which seem to indicate closer resemblances to Makapansgat and Sterkfontein than to Swartkrans. However, the designation was very tentative and statistically the numbers present are not significant" (10) . Wells added that the short-faced baboon Papio wellsi from Taung seemed to be close to one from Swartkrans. Freedman's 1970 checklist (41) shows the significant absence from Taung of Parapapio broomL which is the commonest cercopithecoid at Sterkfontein and Makapansgat! Tl/ere .are two species of Papio at Taung, another two at Kromdraai and one at Swartkrans, but none at Makapansgat or Sterkfontein. It would certainly seem that the cercopithecoid fauna support the notion that Taung is younger than the Sterkfontein Faunal Span.
Partridge's geomorphological estimate indicates that the Taung fissure did not open until 0.8 m.y. (93). Butzer's separate estimate also points to a very young age for Taung (24). If there is no systematic error in these estimates, we are forced the astonishing conclusion that, far from being the oldest hominid site in Southern Africa, Taung is much younger and, according to Partridge, is probably the youngest! It would compete with Kromdraai and Chesowanja as being the site of the most recent survival of an australopithecine anywhere in Africa. (Peninj is a little over a million years.)
The implications of this relatively recent date for the place of the Taung hominid in phy.logeny and systematics will be considered below.
TENTATIVE

SYNTHESIS AND CONCLUSIONS
We may now marshal the evidence for the existence of various kinds or taxa of hominids at various time levels and attempt to construct a model of the later stages of bominid phylogenesis. In doing so, we shall accept the provisionhl estimates for Makapansgat and Sterkfontein (2.5-3.0 m.y.), Swartkrans (2.0 m.y.), Kromdraai (late in the Swartkrans Faunal Span, +1.5-2.0 m.y.), and Taung (0.8 m.y.), though in the full appreciation that these estimates are tentative and may well need subsequent amendment. We shall accept for purposes of our model the date of 2.9 m.y. for the large-brained cranium of KNM-ER-1470 of East Rudolf and the provisional assignment of this specimen as an early member of Homo.
On trois basis, Figure 1 gives the distribution of site samples of hominids in time. The hominoid molar of Ngorora, Ramapithecus of India and of Kenya, and Oigantopitheeus of China and Bilaspur are omitted, as are the early hominids of Indonesia.
The usefulness of this chart is that it permits one to see which hominids were living contemporaneously at each time level. Thus, at about 5 m.y. the available www.annualreviews.org/aronline Annual Reviews and the last of the A. robustus/boisei lineage. Under these circumstances, it would appear on the face of it to be highly unlikely that the Taung child represents A. africanus, in the sense in which this taxon is defined from the Makapansgat and Sterkfontein hominid assemblages, The possibility of isolated relic populations of A. afdcanus having survived in the southerly cul-de-sac: of the African continent for a million years after it had disappeared or given rise to the earliest Homo species elsewhere cannot, of course, be excluded at this stage of our knowledge. On the other hand, since its small brain size and dental characters would almost certainly exclude it from/-L, erectus, we must seriously consider whether it may be a late surviving A. robustus. Despite the lapse of almost 50 years since its discovery, it is an amazing fact that the Taung skull has never yet been fully analyzed and described. Such a study is now urgently necessary in the light of new discoveries and the newer dating evidence.
This analysis of the chronological dispersal of the African early hominids permits one now to draw a diagram based on a succession of cross-sections of the contemporaneous hominid populations (Figure 2) .
In Figure 2 , the fiat ovals represent cross-sections of the putative populations at each time level. The horizontal distance between any two such ovals at the same time level is approximately proportional to the morphological, taxonomic, and phylogenetic distance between the two populations represented. Finally, in Figure  3 , these cross-sectional population ovals are joined to provide a phylogenetic tree.
www.annualreviews.org/aronline Annual Reviews This reconstruction of the hominid family tree supports the view that: (a) The ancestral population was a gracile form of hominid, descended from Ramaplthecus and increasingly resembling Australopithecus africanus.
-(b) Sometime before 3 m.y., some East African populations diverged from the A. africanus lineage and, emphasizing cerebral enlargement and "complexification" as well as increasing cultural dependence, entered upon the very special and peculiar lineage of Homo with three time-consecutive species, H. habilis, H. erectus, and H. sapiens. The main difference between this reconstruction and that put forward in 1965 (114) is that the recent discovery in the Rudolf Basin of early hominids attributable to Homo has forced the division between Homo and Australopithecus back a million years earlier than was hitherto held necessary.
It is clear, too, that there was a major element of cladistic evolution in the Hominidae from 3-4 m.y. onwards. The apparently purely phyletic pattern shown earlier than those dates might well be an artefact stemming from the paucity of hominid remains between 4 m.y. and 12-14 m.y.
On this interpretation, the evolving hominid lineages between 5 and 2 m.y. were African phenomena; thereafter, Homo appeared in Asia at a stage when H. habilis was changing into H. erectus (cf. www.annualreviews.org/aronline Annual Reviews
